To advance in maturity, organizations should pay attention to both the hard and soft sides of IT governance (ITG) 
Introduction
IT governance (ITG) is an ongoing concern for organizations worldwide. A McKinsey global survey in 2014 showed that 35% of IT executives (or 30% of all executives) mention "Improving governance processes and oversight" as most important to improving IT performance [1] . The CEB Audit Leadership Council has included ITG in their top 10 'hot spots' for 2014 mentioning that "The growing demand for information to enhance decision making has elevated the need for a comprehensive IT governance structure" [2] .
ITG is a relatively new topic. The first publications appeared in the early 1990s [3] . Definitions of ITG in the literature vary greatly [4, 5] . An analysis of the ITG literature revealed that six streams of thought can be distinguished in ITG [6] . These streams see ITG as:
1. decision making; 2. as part of IT auditing;
3. as part of corporate governance from a performance perspective; 4. as part of corporate governance from a conformance perspective; and 5. functioning top-down; or 6. functioning bottom-up. Does ITG maturity have a significant positive impact on IT performance and firm performance? Some studies did not find a clear positive correlation [7, 8] . Others, however, suggest a significant positive impact [9] [10] [11] [12] . Some argue there might be a considerable time delay between the improvement of ITG maturity levels and the perceived benefit [13] .
Frameworks frequently used in practice for ITG are very diverse: ITIL, security frameworks like ISO 17799, ISO 27000, ISO 38500, COBIT, Six Sigma, PMI/PMBOK, Risk IT, IT Assurance Framework, CMM or CMMI, and so on [14] . The foregoing underlines that in practice not only ITG frameworks are used for ITG but all sorts of frameworks.
These frameworks are largely based on processes and structure. An exception is the ISO 38500 standard for ITG [15] . This framework sets out six principles for good corporate governance of IT: acquisition, conformance, human behavior, Performance, responsibility, strategy. The inclusion of human behavior as one of the principles makes it a positive exception. Implementation of this standard however is not yet widespread [14, 16] .
People are an important asset in organizations. People don't work or think in terms of process and structure only. Human behavior and organizational culture are equally important aspects of governance. A survey by the IT Governance Institute showed that "The culture of the organization, its ways of working and human factors" are seen by 50% of the participants as one of the factors that most influenced the implementation of ITG, surpassed only by "The business objectives or strategy" which scored 57% [14] .
To be able to grow in maturity, organizations should thus pay attention to the hard and soft aspects of governance. The split of governance into hard and soft governance has been made before [17] [18] [19] [20] [21] . Joseph Nye is founder of the soft power theory. Soft power is related to "intangible power resources such as culture, ideology, and institutions" [22] . This is close to how we see soft governance. We define the hard side of ITG as the functional aspects of governance like structure and processes. These aspects are also defined as the elements of organizational design. The soft side of ITG is defined as related to social aspects like human behavior and organizational culture.
The basic concept of a MM consists of a number of areas-henceforth called focus areas-which mature along a predefined path to achieve higher levels of maturity. A higher level of maturity is defined as a better means to fulfill its purpose; the predefined path is described by a set of capabilities. Capabilities are the ability to mobilize and deploy resources to achieve a goal [23] .
Most maturity models (MMs) used for ITG are related to the existing frameworks mentioned before which are largely focused on processes and structure [24] . These frameworks make use of different approaches for assessing organizational maturity and performance. Some frameworks, for example COBIT, include a formal MM based on the CMM stages [25] . Others, for example ITIL, do not and need additional frameworks for maturity [26] . Of these frameworks, only COBIT is really focused on ITG.
MMs in which ITG is one of the areas can be found more often. Examples are the IT Capability Maturity Framework from the Innovation Value Institute [27]. This framework is based on the CMM levels too and contains maturity capabilities for IT leadership and governance.
The most dominant foundation of past IS research is CMM [28] . Perceptions on maturity differ. Some relate maturity to alignment with best practice frameworks. "A maturely governed IT organization is thus defined as an organization that is efficient and aligned with state-of-the-practice frameworks such as COBIT, Val IT or ITIL." [28] .
An ITG MM for hard and soft governance does not exist [14, 28] . We thus designed a new MM for ITG using knowledge from literature and experts. For this purpose we defined two research questions.
When designing a MM for ITG: 1. What type of MM do we need? 2. What are the capabilities of each focus area? This paper is organized as follows. Section 2 presents the research methodology. Section 3 covers the MMs. The results of the literature study and the Delphi study are described in Section 4. The discussion and conclusion, including the limitations and next steps, are presented in Section 5.
Research methodology
There are many views on how to design a MM and no shared vision exists on which approach should be followed [29, 30] . As a design process for the MM we combined the general process steps as described by Maier, Moultrie and Clarkson [31] for the design of maturity grids with the more specific process steps for the design of focus area maturity frameworks adapted from van Steenbergen et al. [32] .
We combined this approach with a Delphi study. The Delphi method may be characterized as a method for structuring a group communication process so that the process is effective in allowing a group of individuals, as a whole, to deal with a complex problem [33] . The Delphi method is used to "generate propositions" on how focus areas grow in maturity and as "construct validation" [34] . The construct in this study is the MM.
As a foundation for the MM we built on an ITG model for hard and soft governance and the context of the organization [35] (see Table 1 ). Sector As proposed by several scholars, ITG can be deployed using a trichotomy summarized as structure, processes and relational mechanisms. This trichotomy was used as a starting point for the design. The domains for hard governance have been adopted. Relational mechanisms was broken up into several parts for soft governance and the context. Soft governance was divided into two domains 'Behavior' and 'Collaboration'. 'Behavior' defined as "the response of an individual" and 'Collaboration' defined as "making joint effort towards a goal", Within each domain focus areas were defined based on knowledge from literature and experts resulting in a set of nine focus areas.
The focus areas 'Culture', 'Informal organization' and 'Sector' are seen as value free and were moved to the context. The resulting 12 focus areas are the foundation for the MM we design in this study.
The approach of this study was to select existing MMs for each focus area of the IT governance model foundation (see Figure 1) .
In a literature study we made an initial selection of MMs for each focus area. The participants were asked to rate the suitability of the MM and received a handout with a summarized description of the proposed capabilities. Each round was organized as a meeting. After each round the model was improved using the feedback during the meeting.
Careful selection of participants is important. The quality and responses of a Delphi panel is as good as the experts [33, 36] . For the series of meetings we invited participants very experienced in ITG. The average ITG experience was 13 years (for more details see Figure 4 ). These were found among the members of the special interest group Governance of the Ngi (the Dutch association of IT professionals) and the NAF workgroup IT governance (NAF = the Dutch Architecture Forum). The meetings were organized between October 2013 and February 2014. To invitees it was explained that it was important to attend the complete series of meetings.
Technical details of the Delphi study
The efficiency of face-to-face meetings was increased by a supplemental group communication process [33] . We used a Group Decision Support System (GDSS) to improve the effectiveness of the group meetings [37] . For this purpose we selected the innovative tool Spilter by Canast which is a userfriendly, web-based GDSS [38] . The tool also allows the researcher to enable anonymous responses for an individual question.
The participants had to respond to questions and statements using a laptop or tablet. There was no hierarchy or dominance; each opinion counted and was recorded. Where needed, responses were anonymous to the rest of the group. The upper part of the screen was available to all participants. What is shown on the lower part is highly configurable. If applicable, for example, when asked to rate a change in the model, we used Spilter to show graphs of the results after all responses were given (see Figure 2) . These graphs or intermediate results are only available to the researcher.
When experts invited to the meetings were not able to attend they were asked to give their feedback online at a later time using Spilter. In Spilter all feedback is traceable to the participant.
Maturity models
Merriam-Webster defines maturity as "the quality or state of being mature" [39] . The maturing entities in this study are 'organizational capabilities'. This is based on the resource-based-view which is used in strategic management literature [40, 41] . An organization capability is "the ability of an organization to perform a coordinated set of tasks, utilizing organizational resources, for the purpose of achieving a particular end result" [42] .
MMs can be seen as artifacts to determine a company's status quo and as "deriving measures for improvement" [43] . The most well-known MM in the IT sector is the CMM. Version 1.0 of the model was published in 1991 [44, 45] . The interest in maturity emerged out of quality management [46] . In the 1930s Walter Shewhart started his work on process improvement with his principles of statistical quality [47] . These principles were refined more than 50 years later by Deming, Crosby, and Juran [48] [49] [50] .
Since the launch of CMM hundreds of MMs have been launched across a multitude of domains by researchers and practitioners [51, 52] . MMs are often modeled after CMMs distinguishing a fixed number of usually five generic maturity levels. Examples in literature are frequent, e.g. [10, 25, 53] .
Since the introduction of CMM some changes have occurred. Fraser reviewed a number of maturity gridbased initiatives and concluded "it is clear that many different approaches have been adopted" [54] .
CMM also has its critics [55, 56] . They argue that there is too much focus in CMM on processes. Improving organizations requires attention to other aspects like people, culture or leadership too.
Type of maturity model
A systematic mapping study [57] showed that current MM research is applicable to more than 20 domains, heavily dominated by software development and software engineering. It shows that issues like IT alignment, the use of enterprise resource systems, technology and knowledge management, or collaboration processes, are becoming more important. The design of the MMs however "have only been documented very sketchily" [43] . Aims of MMs are "raising awareness" and "benchmarking" [31] . Awareness on what's going wrong and benchmarks to compare results across organizations. Thus MMs are helpful in finding better solutions for change. But to make them useful they must be applied to a substantial number of companies for valid comparison. Most MMs only enumerate maturity levels without considering the situational aspects of the organizational designs [29] .
The answer to the question "What makes organizational capabilities mature?" depends on which rationale is embraced. Such rationale is usually about the leverage points used in organizational change initiatives [31] . Maier [31] discerns four leverage points that have been used in MMs:
1. existence and adherence to a structured process; 2. alteration of organizational structure; 3. emphasis on people; 4. and emphasis on learning. The first two are related to hard governance, the latter two to soft governance. The MM described in this study is a hybrid of all four types.
Existing MMs can be divided into three basic types [58] : 1. Staged fixed-level models. Staged fixed-level models distinguish a fixed number of generic levels of maturity, usually around five.
2.
Continuous fixed-level models. These differ from the staged fixed-level models in the fact that in the continuous models, focus areas are not attributed to a level, but the generic maturity levels are distinguished within each focus area. 3. Focus area models. This type of MM is based on the incremental improvement of a collection of focus areas to improve a domain. Focus area models are much less common than fixed-level models. We share the view that different dimensions have different maturity levels and the assumption of the existence of generic maturity levels is an oversimplification. Thus we chose to design a focus area MM because they provide more guidance on incremental improvement than fixed-level MMs [32] . A distinguishing characteristic of a focus area MM is that it also defines the interrelated way focus areas grow in maturity (see Figure 3 ).
Focus area MMs do not distinguish a fixed number of generic maturity levels, but instead define specific maturity levels for each focus area. The capabilities are numbered A, B, C and D, as can be seen in the figure above.
The overall maturity of an organization is expressed as a combination of the specific maturity levels. The arrows in the right part of the figure show the interrelated way the capabilities can grow between the focus areas. The number of maturity levels is usually somewhere between 10 and 18. The first two columns are the domains and focus areas which are relevant to the topic of the MM.
Furthermore, we decided to design a situational MM. Situational methods are methods configured specifically for the project at hand [59] . Several studies found that ITG is situational [14, 24, 60] . This implies that a one size fits all approach to ITG may not work in all circumstances [59] . Situational MMs are configured specifically for the (type of) organization or sector at hand [29] .
Results
The number of participants at the first meeting was 19. Participation at the following meetings was only Table 2 ). Eleven had a Master's degree, six a Bachelor's degree and two followed another type of education ('O'). A specific ITG training was attended by eleven participants (see Figure 4) .
The average years of work experience was 25 years of which 13 years with ITG. The self-reported average expertise with ITG was high: six on a scale of one to seven.
The hard and soft governance part of the MM made use of the capabilities as described in the sources listed. The context however was seen as value free. The MM does not contain capabilities for these areas. The context was used to assess the situational aspects. For this part of the model, frameworks (instead of MMs) were selected. To be used as conceptual structures that enable us to collect, collate and analyze the data for these focus areas.
Hard governance
In literature, the five-level ranking system introduced for CMM is often used for MMs for processes. In accordance with this we selected CMM for hard governance.
The CMM framework was selected because it is one of the most well-known and widely used MMs in the IT field. A CMM-like definition of capabilities in a focus area MM means each focus area will have the following five capabilities [44, 46] figure 3 . The support by the experts for using CMM-like capabilities for hard governance was high (see Table 3 ). Not discussed during the meetings was the distinction between continuous and staged representation. In our MM, staged representation fitted best. Focus areas include more than just one process and a focus area MM does not contain incomplete capabilities. Level 0 in the continuous representation is "Incomplete", while the levels 1 to 3 are almost similar to the staged representation.
Soft governance
A MM for soft governance could not be found. During the first round we tried to select one MM for soft governance just as we did for hard governance. The support for CMM changed dramatically (7%).
After the meeting we performed another literature study. We selected two MMs as alternatives. The MMs we selected were Magdaleno's Collaboration MM and Clark's Organizational Interoperability MM [61, 62] . The ratings of these MMs were also low. Support for Clark and CMM was low, 7% and 7%. Magdaleno scored a modest 21%. The highest scores are for Different (36%) and the Likert scale (29%).
We changed our approach in the following round. The discussion showed that the participants preferred to select a specific MM for each focus area individually. This is in line with the concept of a focus area MM [32] . It was also a confirmation of our intention to design such a type of model.
Figure 4. Participant Demographics
Where we could find more than one alternative (such as leadership) we selected the model which used a definition of the focus area closest to our definition.
There are large differences between MMs for leadership; they depend on the definition adopted. Our definition of leadership concerns behavior and the characteristics of the leader. There has been relatively little research into the characteristics of leaders whose teams and organizations beat the competition [63] .
An exception is Collins [64] , and thus we selected this research model. Collins surveyed the Fortune 1000 to identify companies that performed below the average of their business sector for 15 years and then performed above the average for 15 years. Only 11 companies fit this profile. It proved that their CEO's shared two characteristics: they show a compelling modesty and always do whatever must be done to produce the best long-term results, no matter how difficult.
It proved difficult to find usable MMs in the literature for some of the focus areas. For the focus area 'Understanding and trust' we could not find a suitable MM. For 'Understanding and trust' we suggested the use of a similar scale, as developed by Reich and Benbasat, for a study on the understanding between business and IT executives [65] .
The results of the literature study are summarized in Table 4 . The sources were intended to be used to deliver the description for the capabilities of each focus area. The support for the selected sources is shown in Figure 5 .
The participants were asked to rate the perceived suitability (1 = completely unsuitable, 5 = completely suitable) of the capabilities defined in the framework for the purpose of the MM model.
The average suitability for the focus areas as rated by the participants was between 3.4 and 4.0 (on a scale of 5). The focus area 'Participation' scored lowest (3.4) . One of the participants was of the opinion that Magdaleno's model could only be used at a micro scale. Two others suggested making a distinction between internal and external participation (the latter is not in scope).
The focus area 'Continuous improvement' scored remarkably high (3.6), especially because the name of this focus area was changed several times from 'Changeability' to 'Adaptability' and finally to 'Continuous improvement'; it took until the final round to reach a consensus. The average suitability of Collins' model was rated by the participants as 3.8.
Based on the stated sources the capabilities for each focus area can be characterized as described in the table. The first column is the focus area, the second and third the characterization of the capability belonging to succeeding maturity levels (Table 5) . Table 5 . Capabilities of the MM (end result)
Area # Capability
Hard governance A Processes are usually ad hoc and chaotic. B Processes are planned in accordance with policy. C Defined processes are used for managing work. D Quantitative objectives for quality and process performance and use them as criteria in managing processes. E An organization continually improves its processes based on a quantitative understanding of its business objectives and performance needs.
Continuous improvement (CI)
A Improvement requires a trigger and implementation is on an ad hoc basis B There is formal commitment to building a system. C CI behavior is established at a level 'local to the wider strategic concerns of the organization. D Devolve autonomy and empower individuals and groups.
Leadership
A Contributions through talent, knowledge, skills, and good work habits. B Contributes to the achievement of group objectives. C Organizes people and resources toward the effective and efficient pursuit of predetermined objectives. 
Participation
A Collaboration is dependent on individual initiative. B The role of the coordinator is needed to centralize and to manage activities. C Group members work in a self-organized and simultaneous way. D Group members are aware of the manner in which the group collaborates during process execution, while process (tacit) knowledge is shared through ideas, opinions and experiences.
Understanding and trust
A Members can't identify each other's major current objectives. B Members have a general understanding of each other's current objectives but cannot identify specific, high-priority ones. C Members understand and are committed to each other's mission, objectives, and plans. The maturity levels for 'Understanding and trust' are an elaboration of Reich's "Scale Used to Measure Understanding of Current Objectives" [65] . A focus area MM only contains capabilities. Reich defines the first level as "No mission, objectives, or plans have been formulated". It describes what is missing and cannot be seen as a capability. Thus the first level is not included in our MM. The average suitability for this focus area as rated by the participants was 4.0. Only the suitability of CMM for hard governance scored higher.
The context
For each focus area in the context (except the sector) we selected a framework. The results of the literature study are summarized in Table 6 . Galbraith [70] . Sector N/a In the literature, frameworks are more common than maturity models. So there are a lot of options. For organizational culture, the Competing Values Framework (CVF) was selected [67] . The CVF "is probably the most frequently applied framework in the world for assessing culture" [71] .
Focus
The CVF framework is based on an implicit theoretical framework by which the criteria of organizational effectiveness can be sorted according to three axes or value dimensions:
1. The first value dimension is related to organizational focus from an emphasis on the internal well-being and development of people to an external emphasis on the well-being and development of the organization itself. 2. The second value dimension is related to organizational structure, from an emphasis on stability to an emphasis on flexibility. 3. The third value dimension is related to organizational means and ends, from an emphasis on important processes to an emphasis on final outcomes. The support for Quinn was measured using the same scale as shown in figure 5 . This time the scores were 7% 'Unsuitable', 21% 'Indeterminate', 57% 'Suitable' and 14% 'Completely suitable'. The rest was 0%. This resulted in an average suitability as rated by the participants of 3.8. Thus in general the response to the framework was positive.
For the informal organization it was less clear which model should be used. We selected three alternatives to discuss during the meetings.
For 'Informal organization' three alternatives were proposed: the variables outlined by Cobb [69] ; the seven types of lateral relations developed by Galbraith [70] ; and the Sociogram as described by Mintzberg [68] . The variables outlined by Cobb were defined as the extent to which the respondent agreed that the target co-worker: was one of the nicest people he/she knew (referent); had good judgment and knew how to get things done in the workplace (expertise); could see to it that others were rewarded for their work (reward); could make things difficult for others (coercive); has legitimate organizational authority over the things done by co-workers (legitimate); had informal lateral influence among work unit peers; and had informal influence on the supervisor [69] . The seven lateral relations of Galbraith are: direct contact; liaison roles; task forces; teams; integrating roles; managerial linking roles; and the matrix organization [70] . The third alternative is the Sociogram. The Sociogram was defined by Mintzberg as "simply a map of who communicates with whom in an organization, without regard to formal channels" [68] . Each alternative was explained in a presentation and discussed during the workshop.
For the focus area 'Informal organization' we asked the participants to rate the suitability of the three alternatives (see Table 7 ). The second column shows the preference for the sources as a percentage. The third column shows the standard deviation between the answers (ı). The final column (#) shows the number of participants that assigned one or more points to a source. On request of the participants the option 'Different' was added including the option to explain this choice.
The results show no clear preference for one of these alternatives. Nine out of 14 participants assigned zero points to 'Different'. From this group the average score for Galbraith was 38%; Mintzberg scored 33%; and Cobb scored 28%. The results for the informal organization didn't show a clear winner and the discussion afterwards did not reach consensus. The practitioners suggested finding out in practice which framework delivers the best results. It is clear this focus area needs additional research.
The 'Sector' focus area is out of scope for our research and was not mapped onto a framework.
Discussion and conclusions
The following discusses the answers to our research questions:
What type of MM do we need?
The study shows the participants defined different needs for the required MM for hard and soft governance. CMM seems adequate for hard governance. For soft governance it seems less appropriate. This finding is in line with the suggestion by several researchers that CMM does not effectively deal with the social aspects of organizations [56] .
Soft governance needs different MMs for each focus area. This requirement can be fulfilled by designing a focus area MM. The context can be seen as the situational part of the MM. Research from Uehara showed that the Soft power theory could be applied to COBIT [20] . More specific to the processes of COBIT. We intent to apply it to the rest of the domains too.
What are the capabilities of each focus area?
The results of the Delphi study show a significant difference between the ways hard and soft governance grow in maturity. In the information systems field MMs are often modeled after CMM. For the hard side of governance this could be done in the same manner.
Soft governance showed a different picture. By contrast the literature study showed that the use of CMM in this area is less common. This was confirmed by the practitioners too. Furthermore they agreed that each focus should have its own capabilities based on different MMs.
The literature study showed that usable MMs for 'Continuous improvement', 'Participation' and 'Understanding and trust' are scarce. Where needed we selected the MMs which are close to the definitions in the ITG model used [35] . For 'Leadership' several alternatives are available. When focusing on the behavior of the leader relatively little research is available [63] . Collins is one of the exceptions [64] . The final results are stated in Table 4 and Table 5 .
Literature and practice lead to the same conclusion: the way focus areas of hard and soft governance grow in maturity are different.
For the focus areas in the context we need a framework-instead of a MM-to access the organization. For culture and the informal organization lots of frameworks are available. Consensus could be reached for the use of the CVF for the focus area 'Culture' [67] . For the informal organization no consensus was reached. The rating by the practitioners for each alternative was approximately equal. Validation in practice is needed to find out which alternative delivers the best results.
Limitations
During the literature study we selected the best fitting MM within the available time limits and asked our group of experts to rate the suitability. This approach has the limitation that there might be other fitting MMs. Another limitation is that the composition of the group of Dutch experts might have impacted the resulting MM.
Next steps
MMs evolve over time, where, through continued use, difficulties or limitations may be revealed [31] . The transition from development to evaluation is fluid. By using the model in case studies we can gain feedback from the experience of companies to refine the MM iteratively.
During the case studies we can collect the information to determine the current state within several organizations. The information will be used in a longitudinal study too. After one or two years we plan to conduct another assessment and compare the results. 
